40th Petrozavodsk Programming Camp, Winter 2021 ﬁ
Day 2: UPC Contest, Saturday, January 30, 2021 o

Moscow Workshops

Problem A. Adjacent Rooks

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 512 mebibytes

Professor Oak is preparing a problem for his students. The problem consists in counting the number of ways of
placing n rooks on an n x n chessboard such that no rook is threatening another rook (that is, no two rooks are in
the same column or in the same row).

However, this problem is too easy, so he has decided to add a twist. He only wants you to count the number of
solutions in which there are exactly k pairs of rooks that are diagonally adjacent (that is, they are in neighboring
columns and in neighboring rows). Can you solve it?

Output your answer modulo 10° 4 7.
Input

The first line contains a single integer ¢, the number of test cases (1 < ¢ < 5000).

Each test case is given on a single line containing two integers n and k: (1 <n < 1000; 0 < k < n—1): the number
of rooks and the number of pairs of rooks that must be diagonally adjacent.

Output

Print one integer: the number of ways to place n rooks such that no two are in the same row or column and such
that there are exactly k pairs of diagonally adjacent rooks. The answer must be expressed modulo 10° + 7.

Example
standard input standard output

5 1

10 0

20 4

31 2

3 2 10

4 2
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